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THE EFFECT OF COMMON CONTACTANTS ON CUTANEOUS REACTIVITY
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In experiments carried out in this laboratory,
Skog (1) observed that alkylbenzene sulfonate,
soap and acetone, when applied to the skin of
sensitized guinea pigs and humans, produced
heightened reactivity to 2, 4-dinitrochlorobenzene
(DNCB). These agents also increased the pri-
mary irritant effects of DNCB in guinea pigs.
Microscopic studies of biopsy material from
Skog's animals revealed acanthosis of the skin of
guinea pigs, rabbits and humans pretreated with
alkyl benzene sulfonate and soap. Acetone did
not produce aeanthosis to the same extent or as
consistently as the other agents used by this
observer. The acanthotic effect of surfactants
(sorbitan monolaurate and sodium lauryl sulfate)
in guinea pig skin was reported by Baer, Rosen-
thal and Sims in 1956 (2). These authors indicated
that the aeanthotic effect allows the guinea pig
to react to sensitizers such as picryl chloride and
DNCB in much the same eezematous fashion as
does the skin of man.
In the present study, liquid petrolatum (USP
heavy white mineral oil), potassium laurate and
kerosene were investigated as to their effects
on the cutaneous reactivity of guinea pigs and
humans sensitized to DNCB. These agents are
encountered in products commonly used in the
home and in industry. The effect of ultraviolet
light was also examined in a preliminary fashion.
It was felt that information derived from such a
study might provide further insight about the
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METHOD
Subjects. A homogenous strain of albino guinea
pigs easily sensitized to DNCB was employed.
The animals weighed 300—400 grams, were kept
under constant environmental conditions and fed
a standard diet prior to and during the experi-
ments. Human subjects were volunteers from the
dermatology service at the Cincinnati General
Hospital. Their ages varied from 14 to 70 years.
Sensitization procedure. Two weeks before the
challenging exposure the guinea pigs were treated
with a single intraeutaneous injection of 0.1 ml.
of a 0.05% solution of DNCB in 50% alcohol-
saline. In man, an occlusive patch with 2% DNCB
in olive oil which was retained for 48 hours was
applied two weeks prior to challenge.
Eliciting Procedure. Guinea pigs were challenged
with DNCB in a range of concentrations two weeks
following the administration of the sensitization
dose. The eliciting doses of 0.1 ml. were applied
in the following concentrations: 0.1%, 0.05%
and 0.01% in olive oil to both the pretreated as
well as the control side of each experimental
animal. Human subjects were tested by means of
the closed patch method to 0.1 ml. of 0.1%, 0.05%
and 0.01% DNCB, except for the last 6 subjects
in the liquid petrolatum study who were also
tested with 0.005% and 0.001% concentrations.
The criteria for estimating the degree of reac-
tions in guinea pigs were as follows:
0 no evidence of erythema
1+ slight erythema
2+ moderate erythema
3+ intense erythema or erythema and
swelling.
In human subjects the criteria for rating re-
actions were as follows:
0 no reaction
1+ erythema
2+ erythema and swelling (or papules)
3+ erythema, swelling and vesiculation
Pretreatment procedure. Exposures to the com-
mon chemical agents and to ultraviolet light were
carried out over a two week period just following
the sensitizing application and were completed
24 hours prior to challenge. In each instance the
chemical agents were allowed to remain on the
skin after application and were not washed off.
In the case of liquid petrolatum, a pilot study was
undertaken in order to determine the effects of
frequency of application of mineral oil on the
pathogenesis of dermatitis problems observed in
housewives and industrial workers.
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FIG. 1. Skin of guinea pig following treatment with liquid petrolatum every other day for two weeks
FIG. 2. Skin of guinea pig treated with liquid petrolatum every third day for two weeks
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FIG. 3. Skin of guinea pig in Figure 2, from untreated side. (Control)
guinea pigs' skin, and the dose schedule which
would produce only mild irritation. Three groups
of six guinen pigs each were exposed to this agent.
The first group was treated every day and the sec-
ond and third groups were treated every other
and every third day respectively. These animals
were not sensitized to DNCB. Since the dnily
dose of liquid petrolatum produced severe irrita-
tion, this schedule was not used in the subsequent
experiments. Hnving determined the effects of
liquid pctrolatum on the guinea pigs' skin, two
groups of sensitized animals were treated with
this material every other day and every third day
respectively and challenged after two weeks.
Humans sensitized to DNCB were treated with
the pctrolatum twice daily and challenged after
two weeks. Potassium laurate in a 0.5% aqueous
solution was applied to both guinea pig and hu-
man skin twice a day. Kerosene was applied to the
skin of the guinea pig every third day. In all
instances, 0.5 ml. of the chemical agent was ap-
plied to one side of the animal (or the volar sur-
face of one forearm of the human subject) and
spread gently with a glass rod. Ultraviolet light
exposures were made with a Burdick QA-25 UV
lamp for three minutes daily at a distance of 24
inches, after it had been determined that crythema
dose was about four minutes. In all guinea pigs,
treatments were given to one half of the shaven
hack, and in human subjects the volar aspect of
the upper arm or forearm on one side was used.
The opposite side acted as the control. Biopsy
TABLE I
Reactions of sensitized guinea pigs pretreated with
heavy white mineral oil every third day for
two weeks and challenged with DNCB
(10 Animals)
Intensity ot
Response
DNCB Concentration
0.1%
—._--_-- —
0.05% 0.01%
treated
Pre-
area
Control
area
Itrd Control
area
treated
area
Control
area
3+ 0 0
2+ 8 0 2
1+ 2 8 2
0 0 2 8 8 10 10
specimens were taken from the animals and
humans on both treated and control sides im-
mediately before testing and from corresponding
challenge sites after 24 and 48 hours.
RESULTS
Liquid Pelrolalum
Guinea pigs. Erythcma followed by scaling
and thickening was noted on the treated side
S.
C.
I.
S
t.7J
-'.a5
I
1
t-
70 THE JOURNAL OF INVESTIGATIVE DERMATOLOGY
following the repeated application of the liquid
petrolatum. This reaction was commensurate
with the frequency of application of this material,
the changes being more intense in the animals
receiving the treatment every other day. Histo-
logically, acanthosis, hypergranulosis and hyper-
keratosis of the epidermis and hair follicles with
mild inflammatory changes in the corium were
TABLE II
Reactions of sensitized guinea pigs pretreated with
heavy white mineral oil every other day for
two weeks and then challenged with DNCB
(10 Animals)
Intensity of
DNCB Concentration
0.1% 0.05% 0.01%
Response
Pre-
treated
area
Control
area
Pre-
treated
area
Control
area
Pre-
treated
area
Control
area
3+ 0 0 0 0 0 0
2+ 6 0 0 0 0 0
1+ 4 5 4 0 0 0
0 0 5 6 10 10 10
noted in the side treated with mineral oil alone.
The comparison between the treated and un-
treated skin is striking (Figs. 1, 2 and 3). Clinical
reactions following challenge with DNCB were
more numerous and more intense on the treated
side (Tables I and II). The reaction to challenge
on the treated side was characterized by spon-
giosis and, in some cases, vesiculation ac-
companied by a prominent lymphocytic infiltra-
tion and capillary dilatation in the upper corium.
On the control side, which was not pretreated
with liquid petrolatum, there was little epidermal
reaction. An inflammatory infiltrate and capillary
dilatation was observed, but there was no
spongiosis or vesiculation (Figs. 4 and 5).
Human subjects. Clinical reactions in humans
were more frequent on the pre-treated arm than
on the control arm (Table III). Histologically,
the epidermal proliferation in the sites treated
with mineral oil alone was striking by com-
parison to untreated areas. (Figs. 6 and 7. This
was a 70 year old male.) The histological differ-
ences in the reaction of treated and untreated
sites following challenge with DNCB are shown
in Figs. 8 and 9. This was a 30 year old female in
Fin. 4. Skin from sensitized guinea pig challenged with DNCB following two weeks of liquid pet-
rolatum application q.3d.
L
CONTACTANTS AND CUTANEOUS REACTIVITY TO SENSITIZERS 71
FIG. 5. Skin of same guinea pig as Fig. 4, challenged but untreated side
TABLE III
Reactions of sensitized human subjects pretreated with heavy white mineral oil 2X day for two weeks and
then challenged with DNCB
(15 Subjects)*
Intensity of
Response
DNCB Concentration
9 Subjects
0.1%
15 Subjects
.05%
15 Subjects
.01%
6 Subjects
.005%
6 Subjects
.001%
Pretreated Control
area area
Pretreated
area
Control
area
Pretreated Control
area area
Pretreated
area
Control
area
Pretreated
area
Control
area
3+
2+
1+
0
4
3
0
2
3
0
4
2
5
3
3
4
3
3
2
7
4 2 2
4 1 2
1 2 0
6 10 2
0
0
1
5
1
1
2
2
0
0
0
6
* Six subjects were not tested to .1% because of the severity of reactions noted in previously tested
subjects. More dilute concentrations were employed in last six subjects to provide more accurate end
point.
whom spongiosis and vesiculation were observed which were observed may be seen in Figs. 10 and
on both sides but more intense on the treated 11. There was a moderate amount of acanthosis
side. observed on the treated side, as compared with
the untreated side. Overall reactions to DNCBPotassium Laurate
at the 0.1 % level were of about the same order
Guinea pigs. There was no clinically visible of frequency on both sides, although there were
reaction to the soap alone. The histologic changes more 3+ and 2+ reactions on the treated side
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FIG. 6. Human skin of 70 year old male subject, site treated with liquid petrolatum twice daily for
two weeks.
FIG. 7. Skin of same subject as Figure 6, untreated site
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Fio. 8. Human skin of 30 year old female subject. Reaction to DNCB challenge at site previously
treated with liquid petrolatum for two weeks.
Fm. 9. Reaction to challenge with DNCB in same subject as Figure 8, untreated site
'I,
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FIG. 10. Guinea pig skin following two weeks of twice daily application of potassium laurate 0.5%
FIG. 11. Untreated site of guinea pig shown in Fig. 10
(Table IV). The difference in frequency of re- of reaction on the treated side. Only occasionally
action is seen particularly at the 0.05% and were such changes seen on the control side, the
0.01 % dose levels. Microscopic examination of usual reaction being prominent capillary dilata-
the challenged sites revealed an eezematous type tion, round cell infiltration and edema in the
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upper corium, but no reaction in the epidermis.
Figs. 12 and 13 reveal the striking differences
in reaction to challenge with DNCB between the
soap treated and untreated sides in the sensitized
animal.
TABLE IV
Reactions of sensitized guinea pigs pretreated with
0.5% potassium laurate 2X day for two weeks
and then challenged with DNCB
Intensityof
DNCB Concentration
0.1% 0.05% 0.01%
Response —
Pre-
treated
area
Control
area
Pre-
treated
area
Control
area treated
Control
3+ 3 1 1 0 0 0
2+ 7 5 7 1 4 1
1+ 2 6 2 8 2 1
0 1 1 3 4 7 11
Human subjects. Repeated applications of
potassium laurate produced no gross changes.
Reactions to eliciting doses of DNCB were of
somewhat greater intensity on the treated side
in two of eight subjects (Table V). The remainder
showed no difference in response.
Kerosene
Guinea pigs. The differences in intensity and
number of clinical reactions on the kerosene
treated side following challenge with DNCB as
compared with the nontreated side were quite
striking (Table VI). Microscopically, an ec-
zematous type of reaction with epidermal edema,
spongiosis and vesiculation as well as a dermal
infiltrate was invariably observed on the treated
side. Mild swelling of the epidermis and a lym-
phocytie dermal infiltrate extending into the
epidermis was seen on the untreated side. Figs.
14 and 15 demonstrate the prominent acanthosis
FIG. 12. Reaction to challenge with DNCB in guinea pig pretreated with potassium laurate b.i.d.
for two weeks.
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FIG. 13. Reaction to challenge with DNCB in same guinea pig as Fig. 12, at untreated site
TABLE V
Reactions of human skin sensitized with DATCR
pretreated with 0.5% potassium laurate 2X day
for two weeks and then challenged with DNCB
(8 Subjects)
Intensity of
Response
DNCB Concentration
1.1% 0.05% 0.01%
..______________.____Pee- Control Pre- Control Pee- Controltreated treated treatedarea area i areaarea area area
3+ 2 0 2 I0 F 0 0
2+ 3 3 1 3 1 1
1+ 0
0 3
2 1
3 4
1
4
2
5
2
5
induced by application of kerosene q.3d. as
compared with the control. The differences in
reactions to challenge between acanthotic skin
produced by kerosene and untreated non-
acanthotic skin are shown in Figs. 16 and 17.
Ultraviolet Light
Guinea pigs. Reactions to DNCB were some-
what more frequent and more intense on the
TABLE VI
Reactions of sensitized guinea pigs pretreated with
kerosene every tkree days for two weeks and
then challenged with DNCB
(17 Animals)
Intensity of
DNCB Concentration
0.1% 0.05% 0.01%
Response
Pre-
treated
area
Control
area
Pre-
treated
area
Control
area
Pre-
treated
area
Control
area
3+ 1 1
2+ 9 4 5 1
1+ 3 9 3 11 2 0
0 4 4 8 5 15 17
non-irradiated side. A lymphocytic inflammatory
response limited to the dermis was seen in micro-
scopic sections from reactions on both exposed
and control sides, but this was more intense on
the non-irradiated side. This is demonstrated in
Fig. iSa and b. The epidermis in both the exposed
and unexposed animals did not appear to be
involved.
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FIG. 14. Guinea pig skin following application of kerosene q.3d. for two weeks
FIG. 15. Untreated site of guinea pig shown in Fig. 14
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FIG. 16. Reaction to DNCB following challenge to site pretreatcd with kerosene
FIG. 17. Reaction to DNCB at untreated site, guinea pig in Fig. 16
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FIG. 18. Reactions of guinea pigs sensitized to DNCB to 3 concentrations of sensitizer, following
U.V.L. exposure. a) Side exposed to sub-erythema doses of JIJ.V.L. (3 minutes at 24 inches) daily for 2
weeks. Challenged 24 hours after last U.V.L. exposure. b) TJnexposed side, same animal as a).
DISCUSSION
The observations made in this study suggest
that some common contactants, particularly if
they are acanthogenic, may increase the re-
activity of both guinea pig and human skin to
certain sensitizers. This was seen particularly
with liquid petrolatum or USP mineral oil which
was the most potent acanthogenic agent of the
three used in these experiments. Baer, et at, (2)
were able to evoke characteristic eczematous
reactions with intra- and intercellular edema,
spongiosis and vesiculation in the acanthotic
guinea pigs sensitized to and challenged with
DNCB or picryl chloride, following pretreatment
with alkyl sulfate or squalene. "Non-acanthotic"
sensitized guinea pigs' skin reacted in a "non-
eczematous" inflammatory fashion. In the present
study, eczematous reactions were only
occasionally observed in non-acanthotic sensi-
tized guinea pig skin. In guinea pigs the criteria
for rating reactions were limited primarily to
the degree of redness present. It is not possible
at this time to speculate to what extent the
acanthosis may have contributed to the intensity
of the vascular reaction. Nevertheless, since
there were notable histological differences in the
epidermal reactions between the pretreated and
control sides, and parallel differences were noted
in the erythema scores in the same animals, there
is reason to suspect that the substances causing
acanthosis or the acanthotic state itself may have
influenced both the reactivity of the epidermis
as well as the dermis to DNCB. Several theories
have been postulated to explain the increased
cutaneous reactivity to sensitizers seen after
pretreatment with certain chemical agents.
Acanthotic skin may provide a larger quantity
of appropriate protein for conjugation and
consequent conversion of a simple chemical into
an antigen. Acanthogcnic agents may enhance
the rate of formation of a complete antigen by
increasing the permeability of the skin to sub-
stances such as DNCB. A further possible ex-
planation is that the cytologic milieu, including
mononuclear cells and macrophages, provided
by the reaction to acanthogenic agents, increases
the degree of sensitization. In connection with
the eliciting phase of the hypersensitivity state,
prior exposure to acanthogenic irritants may alter
the rate of transepidermal or transfollicular
absorption of the challenging dose of the sensi-
tizer as well. The recent experiments of Blank
and Gould (3) in isolated human skin prepara-
tions indicate that although sodium laurate
itself will penetrate the barrier without difficulty,
alkyl sulfates and ABS do not. They employed
single exposures of surfactants in very low con-
F
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centrations. It is likely that higher concentra-
tions will alter the stratum corneum as well as
the harrier layer beneath, both chemically and
structurally. Organic solvents such as kerosene
or acetone decrease the water-holding capacity
of cpidermal keratin and may very well alter
the hygroscopic mixture of amino acids, poly-
peptides, lipids and pentoses, which are some of
the chemical constituents of the barrier. Further
study of the mechanism of this potcntiation is
needed. It should be possible to cast some
additional light on the pathogenesis of the
eczematous problems which appear to arise
in exposure conditions in which either organic
solvents, water or aqueous solutions of sur-
factants are employed. These are numerically
very large and involve work exposures in industry
as well as the household.
A more detailed exploration of the effect of
ultraviolet radiation on experimental sensitiza-
tion in guinea pigs has recently been completed
by llaniszko and Suskind and appears in a
separate publication (4).
SUMMARY
The repeated application of liquid petrolatum,
potassium laurate and kerosene produced notable
acanthosis in guinea pig skin. Pre-treatment of
guinea pigs and human subjects who were
sensitized to DNCB with these materials en-
hanced the clinical reactivity of animal skin to
challenging doses of the sensitizer. This en-
hancement was supported by observation of
striking histological differences between the pre-
treated and untreated sides of the sensitized
animals following challenge. In human subjects
the pre-treatment with mineral oil produced the
most dramatic enhancement of reactions to
DNCB. Potassium laurate produced reactions
of greater intensity in response to DNCB chal-
lenge in two of eight human subjects.
Some speculations are presented regarding the
possible mechanisms of enhancement of sensiti-
zation reaction of the delayed type by aeantho-
genie materials.
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